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1. Introduction

How should MR-DC low layer coordination be performed for the case that the MN is a CU/DU split gNB? This issue has been little mentioned in past RAN3 meetings. In this contribution we simply analyse this issue and provides out proposals accordingly.
2. Discussion
In MR-DC scenario both the MN and the SN may be split into CU and DUs. For the SN side, when the MN or SN-CU wishes to provide some information toward the SN-DU, e.g. the CellGroupConfig of the SCG at source side during SN change or intra-SgNB-CU SgNB-DU change, such information shall be delivered to the SN-DU via the RRC container CGConfigInfo.

For the MN side (i.e. how to provide some information toward the MgNB-DU), however, the case is not clear. In early specifications designed for Stand Alone scenario such information seems delivered directly as separate F1AP IEs, but now in MR-DC scenario these F1AP IEs cannot fully meet the demand, especially for low layer coordination between the MCG and the SCG.
We may look into the RAN2 specification on what information the S-Node may provide toward the M-Node, in order to figure out what fields should be further forwarded to the MgNB-DU.

////////////////////////////////////////////////////////////////quotation start/////////////////////////////////////////////////////////////////////////

–
CG-Config
This message is used to transfer the SCG radio configuration as generated by the SgNB or SeNB.

Direction: Secondary gNB or eNB to master gNB or eNB.

CG-Config message

-- ASN1START

-- TAG-CG-CONFIG-START

CG-Config ::=                   SEQUENCE {

    criticalExtensions              CHOICE {

        c1                              CHOICE{

            cg-Config                       CG-Config-IEs,

                                            spare3 NULL, spare2 NULL, spare1 NULL
        },

        criticalExtensionsFuture        SEQUENCE {}

    }

}

CG-Config-IEs ::=               SEQUENCE {

    scg-CellGroupConfig             OCTET STRING (CONTAINING RRCReconfiguration)    OPTIONAL,

    scg-RB-Config                   OCTET STRING (CONTAINING RadioBearerConfig)     OPTIONAL,

    configRestrictModReq            ConfigRestrictModReqSCG                         OPTIONAL,

    drx-InfoSCG                     DRX-Info                                        OPTIONAL,
    candidateCellInfoListSN         OCTET STRING (CONTAINING MeasResultList2NR)     OPTIONAL,

    measConfigSN                    MeasConfigSN                                    OPTIONAL,

    selectedBandCombination         BandCombinationInfoSN                           OPTIONAL,

    fr-InfoListSCG                  FR-InfoList                                     OPTIONAL,
    candidateServingFreqListNR      CandidateServingFreqListNR                      OPTIONAL,

    nonCriticalExtension            CG-Config-v1540-IEs                             OPTIONAL
}

CG-Config-v1540-IEs ::= SEQUENCE {

    pSCellFrequency                 ARFCN-ValueNR                                   OPTIONAL,
    reportCGI-Request               SEQUENCE {

        requestedCellInfo               SEQUENCE {

            ssbFrequency                    ARFCN-ValueNR,

            cellForWhichToReportCGI         PhysCellId

        }                                                                           OPTIONAL
    }                                                                               OPTIONAL,

    ph-InfoSCG                      PH-TypeListSCG                                  OPTIONAL,
    nonCriticalExtension            CG-Config-v15xy-IEs                             OPTIONAL
}
CG-Config-v15xy-IEs ::=         SEQUENCE {

    pSCellFrequencyEUTRA            ARFCN-ValueEUTRA                                OPTIONAL,

    scg-CellGroupConfigEUTRA        OCTET STRING                                    OPTIONAL,

    candidateCellInfoListSN-EUTRA   OCTET STRING                                    OPTIONAL,

    candidateServingFreqListEUTRA   CandidateServingFreqListEUTRA                   OPTIONAL,

    needForGaps                     ENUMERATED {true}                               OPTIONAL,
    drx-ConfigSCG                   DRX-Config                                      OPTIONAL,
    reportCGI-RequestEUTRA          SEQUENCE {

        requestedCellInfoEUTRA          SEQUENCE {

            eutraFrequency                  ARFCN-ValueEUTRA,

            cellForWhichToReportCGI-EUTRA   EUTRA-PhysCellId

        }                                                                           OPTIONAL
    }                                                                               OPTIONAL,

    nonCriticalExtension            SEQUENCE {}                                         OPTIONAL
}

PH-TypeListSCG ::=              SEQUENCE (SIZE (1..maxNrofServingCells)) OF PH-InfoSCG

PH-InfoSCG ::=                  SEQUENCE {

    servCellIndex                   ServCellIndex,

    ph-Uplink                       PH-UplinkCarrierSCG,

    ph-SupplementaryUplink          PH-UplinkCarrierSCG                             OPTIONAL,

    ...

}

PH-UplinkCarrierSCG ::=         SEQUENCE{

    ph-Type1or3                     ENUMERATED {type1, type3},

    ...

}

MeasConfigSN ::=                SEQUENCE {

    measuredFrequenciesSN           SEQUENCE (SIZE (1..maxMeasFreqsSN))
                                 OF NR-FreqInfo  OPTIONAL,

    ...

}

NR-FreqInfo ::=                 SEQUENCE {

    measuredFrequency               ARFCN-ValueNR                                   OPTIONAL,

    ...

}

ConfigRestrictModReqSCG ::=     SEQUENCE {

    requestedBC-MRDC                BandCombinationInfoSN                           OPTIONAL,

    requestedP-MaxFR1               P-Max                                           OPTIONAL,

    ...,

    [[  requestedP-MaxFR2           P-Max                                           OPTIONAL
    ]]
}

BandCombinationIndex ::=        INTEGER (1..maxBandComb)

BandCombinationInfoSN ::=       SEQUENCE {

    bandCombinationIndex            BandCombinationIndex,

    requestedFeatureSets            FeatureSetEntryIndex

}

FR-InfoList ::=                 SEQUENCE (SIZE (1..maxNrofServingCells-1)) OF FR-Info

FR-Info ::=                     SEQUENCE {

    servCellIndex                   ServCellIndex,

    fr-Type                         ENUMERATED {fr1, fr2}

}

CandidateServingFreqListNR ::=  SEQUENCE (SIZE (1.. maxFreqIDC-MRDC)) OF ARFCN-ValueNR

CandidateServingFreqListEUTRA ::=   SEQUENCE (SIZE (1.. maxFreqIDC-MRDC)) OF ARFCN-ValueEUTRA

-- TAG-CG-CONFIG-STOP

-- ASN1STOP

////////////////////////////////////////////////////////////////quotation end/////////////////////////////////////////////////////////////////////////

The fields highlighted above are the ones tightly link with the layers lower than PDCP (mainly for the purpose of low layer coordination), and thus should be delivered toward the MgNB-DU, or otherwise they may work as supposed. Among them, the fields highlighted in yellow are the most essential ones, as they are used for the SN to request some change of MCG configuration. If the MgNB-DU cannot reply accordingly, an error may occur.
Observation 1: When the (M)gNB-CU receives a CGConfig IE from the SN, it should further forward at least some fields within the CGConfig toward the MgNB-DU, or otherwise these fields may not work as supposed.

There are three potential choices to solve this problem:
· Option 1: To add these fields as separate fields directly into the F1AP IE “CU to DU RRC information”;

· Option 2: To reuse the field CGConfigInfo within the F1AP IE “CU to DU RRC information”, and ask RAN2 to copy these fields into the RRC container CGConfigInfo.

· Option 3: To let the MgNB-CU to forward the entire CGConfigInfo IE toward the MgNB-DU, i.e. to add a new IE CGConfig into the F1AP IE “CU to DU RRC information”, and ask RAN2 to clarify that the RRC container CGConfig may also be sent from an MgNB-CU to an MgNB-DU.

In order to avoid endless field duplication or RAN2/3 coordination during future evolution, we prefer Option 3. Nevertheless the other options are also acceptable for us.
Proposal 1: To introduce a new IE CGConfig into the F1AP IE “CU to DU RRC information”, in order for the (M)gNB-CU to forward to the MgNB-DU the inter-node RRC message CGConfig which it receives from the SN.

3. Conclusion

Observation 1: When the (M)gNB-CU receives a CGConfig IE from the SN, it should further forward at least some fields within the CGConfig toward the MgNB-DU, or otherwise these fields may not work as supposed.

Proposal 1: To introduce a new IE CGConfig into the F1AP IE “CU to DU RRC information”, in order for the (M)gNB-CU to forward to the MgNB-DU the inter-node RRC message CGConfig which it receives from the SN.

We draft CR and an LS accordingly [1–2].
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